A new mutant of bovine seminal ribonuclease with a reversed swapping propensity.
Bovine seminal ribonuclease (BS-RNase) is made up of two identical subunits bridged through two disulfide bonds. In solution, it exists as a 2:1 equilibrium mixture between two forms, with (MxM) and without swapping (M=M) of the N-terminal arms. The swapping endows BS-RNase with some special biological functions, including antitumor activity, since MxM retains a dimeric structure even under reducing conditions, thus evading the cytosolic ribonuclease inhibitor. To investigate the structural basis of domain swapping in BS-RNase, we have obtained several mutants by replacing selected residues with the corresponding ones of its monomeric counterpart, bovine pancreatic ribonuclease (RNase A). We have already shown that, in contrast with all other cases of swapped proteins, the swapping propensity of BS-RNase does not depend on the specific sequence of the 16-22 hinge loop, which connects the main body to the dislocating arm. In this paper we report the design, the expression, and the structural characterization of two mutants obtained by replacing Arg80 with Ser either in BS-RNase or in the mutant already containing the 16-22 hinge sequence of RNase A. NMR and circular dichroism data indicate that, in the monomeric form of the latter mutant, Ser80 acts as a switch for the conformation of the hinge region. Accordingly, in the dimeric form of the same mutant the MxM:M=M equilibrium ratio is inverted to 1:2. Overall, these data suggest that the presence of Arg80 triggers the swapping of N-terminal ends and plays a relevant role in the stability of the swapped form of BS-RNase.